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(57) ABSTRACT

A fan module adapted to be assembled onto a system frame
includes a body, a fan assembly, and at least two connecting
clements. The body has an accommodating space. The fan
assembly 1s disposed 1n the accommodating space. The con-
necting elements are protruded from the body, and the con-
necting elements are 1nserted to and connected with a plural-

ity of holes of the system frame.

16 Claims, 12 Drawing Sheets

\




U.S. Patent Oct. 6, 2009 Sheet 1 of 12 US 7,597,535 B2

11

PRIOR ART
FIG. 1



U.S. Patent Oct. 6, 2009 Sheet 2 of 12 US 7,597,535 B2

PRIOR ART
PG, 2



U.S. Patent Oct. 6, 2009 Sheet 3 of 12 US 7,597,535 B2

FIG. 3



U.S. Patent Oct. 6, 2009 Sheet 4 of 12 US 7,597,535 B2

FIG. 4



U.S. Patent Oct. 6, 2009 Sheet 5 of 12 US 7,597,535 B2

231

FIG. 9



U.S. Patent Oct. 6, 2009 Sheet 6 of 12 US 7,597,535 B2

FIG, 6




U.S. Patent Oct. 6, 2009 Sheet 7 of 12 US 7,597,535 B2




US 7,597,535 B2

Sheet 8 of 12

Oct. 6, 2009

U.S. Patent

12

11

13

(4]

FIG. 9



U.S. Patent Oct. 6, 2009 Sheet 9 of 12 US 7,597,535 B2

L 11

L (1



U.S. Patent Oct. 6, 2009 Sheet 10 of 12 US 7,597,535 B2

% 744

FIG, 13
FIG. 14

FIG. 15
i 4h,\@ Z’\?élh’
FIG. 16

Q) G

FIG. 17



U.S. Patent Oct. 6, 2009 Sheet 11 of 12 US 7,597,535 B2

311

FIG. 138



US 7,597,535 B2

Sheet 12 of 12

Oct. 6, 2009

U.S. Patent

231

231

413

411

19

F1G.



US 7,597,535 B2

1
FAN MODULE AND ITS FAN CASING

BACKGROUND OF THE INVENTION

1. Field of Invention

The invention relates to a heat dissipating structure, and, in
particular, to a fan module and a fan casing.

2. Related Art

As shown 1n FIG. 1, a conventional fan 1 has an external
frame 11 and a fan assembly 12 installed 1n the external frame
11. In the conventional structure, four screws 13 passing
through the external frame 11 are utilized to fasten the fan 1 to
a system frame 2. Thus, the fan 1 can be assembled on the
system frame 2.

In addition to the screws, an adhesive agent 32 may be
applied to a backside of an external frame 31 of a conven-
tional fan 3, as shown 1n FIG. 2. Thus, the external frame 31
may be assembled on a system frame 2' by adhering.

However, the method of screwing the external frame to the
system frame 1s laborious and time-consuming. Furthermore,
the screws will be loosed after a period of time such that the
fan cannot be firmly assembled on the system frame, or even
the fan may be damaged due to the loosed screws. In addition,
to adhere the external frame to the system frame may con-
sume the cost of the adhesive agent. Besides, 1f the fan 1s
adhered to the system frame, the fan cannot be easily disas-
sembled from the system frame for replacement, which 1s
very inconvenient.

SUMMARY OF THE INVENTION

In view of the foregoing, the invention is to provide a fan
module and 1ts fan casing capable of reducing the manufac-
turing cost and the assembling time of the fan casing.

To achieve the above, a fan module of the invention 1is
adapted to be assembled on a system frame having a plurality
of holes and includes a body, a fan assembly and at least two
connecting elements. The body has an accommodating space,
and the fan assembly 1s disposed in the accommodating
space. Each connecting element protrudes from the body and
the connecting elements are inserted into and connected with
the holes, respectively.

To achieve the above, a fan casing of the invention 1s
adapted to be assembled on a system frame and includes a
body and at least two supporting elements. In the mvention,
the supporting elements are disposed on an outer periphery of
the body and in contact with the system frame respectively.

To achieve the above, a fan casing of the invention 1s
adapted to be assembled on a system frame having a plurality
of holes and includes a body and at least two connecting
clements. In the invention, the connecting elements protrude
from the body, and each connecting element 1s 1nserted nto
and connected with the hole.

As mentioned above, the fan module and its fan casing of
the invention have two connecting elements or two support-

ing elements. Compared to the prior art, the fan module may
be firmly mounted on the system frame after each connecting,
clement 1s 1nserted into and connected with the hole of the
system frame. Thus, the installation i1s time-saving and con-
venient, and the cost may be reduced. In this structure, each
supporting element may be still in contact with the system
frame to provide a suflicient supporting force even 1f the
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material for constructing the body 1s reduced. Thus, the inven-
tion indeed has a better product utility.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will become more fully understood from the
detailed description given herein below illustration only, and

thus 1s not limitative of the present invention, and wherein:

FIG. 1 1s a schematic illustration showing a conventional
fan module;

FIG. 2 1s a schematic illustration showing another conven-
tional fan module;

FIG. 3 1s an exploded view showing a fan module accord-
ing to a first embodiment of the invention;

FIG. 4 15 a pictorial view showing the fan module accord-
ing to the first embodiment of the invention;

FIG. 5 15 a bottom view showing the fan module according,
to the first embodiment of the invention;

FIG. 6 1s a schematic illustration showing another connect-
ing element according to the first embodiment of the mven-
tion;

FIG. 7 1s a schematic illustration showing still another
connecting element according to the first embodiment of the
invention;

FIG. 8 1s a schematic 1llustration showing yet still another
connecting element according to the first embodiment of the
invention;

FIG. 9 1s a pictorial view showing a fan module according,
to a second embodiment of the invention;

FIG. 10 1s a schematic illustration showing another sup-
porting element according to the second embodiment of the
imnvention;

FIG. 11 1s a schematic 1illustration showing still another
supporting element according to the second embodiment of
the invention;

FIG. 12 15 a schematic 1llustration showing yet still another
supporting element according to the second embodiment of
the invention;

FIG. 13 1s a cross-sectional view showing the supporting
clement according to the second embodiment of the mven-
tion;

FIG. 14 1s a cross-sectional view showing the supporting
clement according to the second embodiment of the mven-
tion;

FIG. 15 1s another cross-sectional view showing the sup-
porting element according to the second embodiment of the
invention;

FIG. 16 1s still another cross-sectional view showing the
supporting element according to the second embodiment of
the invention;

FIG. 17 1s yet still another cross-sectional view showing
the supporting element according to the second embodiment
of the invention;

FIG. 18 1s a pictonial view showing a third embodiment of
the invention; and

FIG. 19 1s a partially pictorial view showing the first
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

The present mnvention will be apparent from the following
detailed description, which proceeds with reference to the
accompanying drawings, wherein the same references relate
to the same elements.

As shown in FIGS. 3, 4,5 and 19, a fan module 5 according
to a first embodiment of the invention is assembled on a
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system flame 4 having four holes 41. The fan module 5
includes a body 51, a fan assembly 52 and four connecting
clements 53.

In this embodiment, each hole 41 of the system frame 4 has
a large-radius portion 411, a small-radius portion 412, and a
neck portion 413 between the large-radius portion 411 and the
small-radius portion 412. A maximum inner diameter of the
large-radius portion 411 1s “a”. An mner diameter of the neck
portion 413 15 “b”. A maximum inner diameter of the small-
radius portion 412 1s “c”. The condition of a>c=b exists.

As shown 1n FIG. 3, the body 51, which may have an
approximately polygonal shape such as a rectangular shape, a
circular shape or an elliptic shape, has a top surface 5311 and
a bottom surface 512. In addition, the top surface 511 of the
body 51 1s formed with a concave accommodating space 513.
In this embodiment, the accommodating space 513 1s located
at a side of the body 51 opposite to the system frame 4. Of
course, the accommodating space 513 may also be located at
a side of the body 51 facing the system frame 4.

The fan assembly 52 i1s disposed in the accommodating
space 513. The fan assembly 52 has a stator structure 521 and
a rotor structure 522 coupled to the stator structure 521. The
stator structure 521 has a plurality of magnetic poles 521a.
The rotor structure 522 has a hub 522a, a plurality of impel-
lers 5226 mounted around the hub 5224, and a permanent
magnet 522¢ disposed 1n the hub 522a. The rotor structure
522 rotates relative to the stator structure 521, so that the
impellers 5225 can produce the air flow. Herein, the details of
the fan assembly 52 will be omitted because they are not the
inventive subjects of this mvention.

Each connecting element 53 protrudes from the body 51
and may be inserted mto and connected with each hole 41.
More specifically, the connecting element 53 protrudes from
an outer periphery of the body 51 1n an axial direction. In this
embodiment, a distal end of each connecting element 53 1s
formed with a hook portion 531. In addition, the connecting
clement 53 and the body 51 are integrally formed as a single
piece. The connecting element 53 has a maximum inner
diameter d and a minimum mner diameter d' before being
compressed, and a maximum inner diameter € and a mini-
mum inner diameter €' after being compressed.

As shown 1n FIGS. 4 and 5, each connecting element 53
passes through each hole 41. In detailed, the connecting ele-
ment 53 goes through the large-radius portion 411 first and
then moved to the small-radius portion 412 via the neck
portion 413. Thus, the hook portion 531 of each connecting
clement 53 engages with the hole edge of the small-radius
portion 412. Because the inner diameter b of the neck portion
413 1s slightly smaller than the mner diameter ¢ of the small-
radius portion 412, the connecting element 53 cannot escape
from the small-radius portion 412. Therefore, the fan module
5 can be assembled on the system frame 4 firmly. The maxi-
mum 1nner diameter a of the large-radius portion 411 1s pret-
erably greater than the maximum inner diameter d of the
connecting element 53 before the connecting element 53 1s
compressed, and 1s more preferably greater than the maxi-
mum inner diameter e of the connecting element 33 after the
connecting element 53 1s compressed. The inner diameter b of
the neck portion 413 and the maximum 1nner diameter ¢ of the
small-radius portion 412 preferably range between the mini-
mum 1nner diameter €' of the connecting element 53 after the
connecting element 53 1s compressed and the maximum 1nner
diameter d of connecting element 53 before the connecting
clement 33 1s compressed, and more preferably range
between the minimum 1nner diameter €' after the connecting,
clement 53 1s compressed and the minimum inner diameter d'
betore the connecting element 53 1s compressed.

10

15

20

25

30

35

40

45

50

55

60

65

4

The number and modifications of the connecting elements
53 of this invention will not be particularly restricted. As
shown 1n FIG. 6, the connecting element 5334 has an L shaped
hook portion 531a formed at a distal end thereof. The con-
necting element 535 has an arrow-like hook portion 3315 at a
distal end thereot, as shown 1n FIG. 7. The connecting ele-
ment 53 of this mvention may also be composed of two
separated hook portions 331. In this case, when the hook
portions 531 pass through the neck portion 413, the hook
portions 331 approach each other such that the inner diameter
of the connecting element 33 1s reduced. After the hook
portions 531 pass through the neck portion 413, the original
gap between the hook portions 531 will be recovered. Accord-
ingly, the imnner diameter of the connecting element 53 returns
to the original dimension and the connecting element may
engage with the small-radius portion 412. However, the con-
necting element 53 may also be composed of three or more
separated hook portions 531.

In addition, the holes 41 of the system frame 4 may be
modified into various shapes. For example, the hole may have
a circular shape, an elliptic shape, a polygonal shape, a but-
tertly shape, or the likes. The connecting element 53 of the
invention may also have various designs 1n conjunction with
the hole 41 ofthe system frame 4. As shown in FI1G. 8, the hole
41' of the system frame 4' 1s a circular hole. In this embodi-
ment, the connecting element 53¢ has, for example, two hook
portions 531c¢, and the connecting element 53¢ are resilient.
Therefore, the distance between the two hook portions 531c¢
may be shortened and the hook portions 331¢ may directly
penetrate through the hole 41'. The hook portions 331¢ can
then hook the edge of the hole 41'. Of course, the hole 41' and
the connecting element 53 may have various varnations,
which should be included 1n the scope of the invention.

According to the above-mentioned structure, because each
connecting element 53 protrudes from the body 51, the fan
module 5 and the system frame 4 are combined together by
directly inserting each connecting element 53 1nto each hole
41. Compared to the prior art, the invention 1s labor-saving
and can shorten the time for manually disassembling the
screws and reduce the cost.

As shown 1n FIG. 9, a fan module 7 according to a second
embodiment of the mmvention 1s similarly assembled on a
system frame 6. The fan module 7 of this embodiment
includes a body 71, a fan assembly 72 and four connecting
elements 73. In addition, the fan module 7 of this embodiment
further includes four supporting elements 74, each of which
has at least one end connected to the body 71. The features
and functions of the body 71, the fan assembly 72 and the four
connecting elements 73 are the same as those of the body 51,
the fan assembly 52 and the connecting element 53a of the
first embodiment, and the detailed descriptions thereof will be
omitted for concise purpose. In addition and of course, the
connecting elements 73 may be replaced by screws for screw-
ing the body 71 to the system frame 6.

As shown 1n FIG. 9, the supporting elements 74 are dis-
posed on four lateral sides of the body 71. In this embodiment,
cach supporting element 74 1s an arc rib, and the supporting
clements 74 and the body 71 are integrally formed as a single
piece by a punching process. In addition, each supporting
clement 74 has a middle portion 741. When the body 71 1s
disposed on the system frame 6 through the connecting ele-
ments 73, the middle portion 741 of each supporting element
74 15 1n contact with the system frame 6. In addition, at least
one protrusion, such as the protrusion 84 as shown in F1G. 18,
may be formed on a contacting surface of the supporting
clement 74 between the supporting element 74 and the system
frame 6.
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Of course, the supporting element 74 may also have other
variations, and the middle portion 741 of the supporting ele-
ment 74 does not need to be 1n contact with the system frame.
As shown in FIG. 10, two ends of each lateral side of the body
71 are respectively formed with a supporting element 74a,
and each supporting element 74q extends downward from the
body 71 in an arc shape. Consequently, the distal end of each
supporting element 74a 1s in contact with the system frame 6
to provide a supporting force.

As shown 1in FIG. 11, the middle of each lateral side of the
body 71 extends downward to form two supporting elements
74b. Sitmilarly, the distal end of each supporting element 7456
1s 1n contact with the system frame 6. Furthermore, as shown
in FIG. 12, each supporting element 74¢ has a helical shape.
For example, the supporting element 74¢ can be a spring, an
clastomer or a helical structure. When the body 7 1s assembled
on the system frame 6, the distal end of each supporting
clement 74c¢ rests against the system frame 6.

In addition, the shape of the cross section of the supporting
clement 74 1s not particularly restricted. As shown 1in FI1G. 13,
the shape of the cross section of the supporting element 74d 1s
a solid circular. As shown 1n FIG. 14, the shape of the cross
section of the supporting element 74f 1s an “I” profile. As
shown 1n FIG. 15, the shape of the cross section of the sup-
porting element 74g 1s a “U” profile. As shown in FIG. 16, the
cross sections of the supporting elements 74/ and 74/4' are
respectively a dual-convex-lens-like profile and a dual-con-
cave-lens-like profile. Of course, the cross sections of the
supporting elements may be respectively a single-convex-
lens-like profile and a single-concave-lens-like profile
depending on the actual demands. As shown in FIG. 17, the
two supporting elements 74 and 74i" have the cross sections
of the hollow circular profile and the hollow rectangular pro-

file.

Because the supporting element 74 has the elasticity and
can replace a part of the sidewall of the body 71, the material
for forming the sidewall of the body 71 may be reduced.
When the fan module 7 1s assembled on the system frame 6,
cach supporting element 74 1s 1n contact with the system
frame 6 to provide a suificient supporting force. Thus, the
material for forming the fan module of the invention may be
greatly reduced, and the cost may be greatly reduced.

As shown 1n FIG. 18, a fan module 8 according to a third
embodiment of the invention 1s almost the same as those of
the above-mentioned embodiments, wherein only a body 81,
connecting elements 82 and supporting elements 83 of the fan
module are illustrated 1n the drawing. The difference between
this embodiment and the first and second embodiments 1s that
cach supporting element 83 and each, connecting element 82
are disposed on the top surface 811 of the body 81, and the
accommodating space 812 of the body 81 is concave and
formed from the top surface 811 of the body 81.

Compared FIG. 3 to FIG. 18, the accommodating space
513 1s located at a side of the body 51 opposite to the system
frame 4 when the fan module 5 of the first embodiment is
assembled on the system frame 4. In the current third embodi-
ment, the accommodating space 812 of the third embodiment
1s located at a side of the body 81 facing the system frame
when the fan module 8 15 assembled on a system frame (not
shown).

Consequently, the mvention does not mtend to limit the
location of the accommodating space and allows various
variations according to the actual condition, the air flowing,
direction of the fan assembly (e.g., forward or backward
direction), or the type of the fan assembly (e.g., the axial-flow
fan or the vortex fan).
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Besides, the invention also discloses a fan casing including
a body, at least two supporting elements and at least two
connecting elements. In this case, the body, the supporting
clements and the connecting elements are the same as those
disclosed i1n the previous embodiments, so the detailed
descriptions are omitted.

In summary, the fan module and 1ts fan casing of the inven-
tion have two connecting elements or two supporting ele-
ments. Compared to the prior art, the fan module may be
firmly mounted on the system frame after each connecting
clement 1s 1serted into and connected with the hole of the
system frame. Thus, the installation 1s time-saving and con-
venient, and the cost may be reduced. In this structure, each
supporting element may be still in contact with the system
frame to provide a sullicient supporting force even 1f the
material for constructing the body 1s reduced. Thus, the inven-
tion indeed has a better product utility.

Although the invention has been described with reference
to specific embodiments, this description 1s not meant to be
construed 1n a limiting sense. Various modifications of the
disclosed embodiments, as well as alternative embodiments,
will be apparent to persons skilled in the art. It 1s, therefore,
contemplated that the appended claims will cover all modifi-
cations that fall within the true scope of the invention.

What 1s claimed 1s:

1. A fan module adapted to be assembled on a system
frame, the fan module comprising:

a body having an accommodating space;
a fan assembly disposed 1n the accommodating space of the

body; and
at least two connecting elements protruding from the body,
wherein the connecting elements are inserted ito and

connected with a corresponding hole of the system
frame,

wherein the hole has a large-radius portion, a small-radius
portion and a neck portion between the large-radius
portion and the small-radius portion, a maximum inner
diameter of the large-radius portion 1s greater than a
maximum nner diameter of the small-radius portion,
and the maximum inner diameter of the small-radius
portion 1s greater than an 1ner diameter of the neck
portion.

2. The fan module according to claim 1, wherein one end of
cach of the connecting elements 1s formed with at least one
hook portion, and the hook portion respectively pass through
the hole to combine with the system frame.

3. The fan module according to claim 1, wherein a maxi-
mum inner diameter of the small-radius portion ranges
between a minimum inner diameter of the connecting ele-
ment after the connecting element 1s compressed and a maxi-
mum nner diameter of the connecting element before the
connecting element 1s compressed; or the maximum 1nner
diameter of the small-radius portion ranges between a mini-
mum 1nner diameter of the connecting element after the con-
necting element 1s compressed and a minimum nner diam-
cter of the connecting element before the connecting element
1s compressed.

4. The fan module according to claim 1, wherein the hole
has a circular shape, an elliptic shape, a polygonal shape or a
buttertly shape.

5. The fan module according to claim 1, further compris-
ng:
at least two supporting elements disposed on an outer
periphery of the body.
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6. The fan module according to claim 3, wherein at least
one end or a middle portion of each of the supporting ele-
ments 1s 1n contact with the system frame or connected to the
outer periphery of the body.

7. The fan module according to claim 6, wherein the middle
portion has at least one protrusion.

8. The fan module according to claim 5, wherein a cross
section of each of the supporting elements 1s shaped as a solid
circle, ahollow circle, an ellipse, a polygon, an I profile, an U
profile, a convex-lens-like profile or a concave-lens-like pro-
file.

9. The fan module according to claim 5, wherein the sup-
porting elements and the body are mtegrally formed.

10. The fan module according to claim 5, wherein each of
the supporting elements 1s a rib, an arc rib, a helical structure,
a spring or an elastomer.

11. The fan module according to claim 1, wherein the fan
assembly comprises a stator structure and a rotor structure
coupled to the stator structure.
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13. A fan module adapted to be assembled on a system
frame, the fan module comprising;

a body having an accommodating space;

a fan assembly disposed in the accommodating space of the

body; and

at least two supporting elements disposed on an outer

periphery of the body,

wherein at least one portion away an end of each of the

supporting elements 1s 1n contact with the system frame
or connected to the outer periphery of the body.

14. The fan module according to claim 13, wherein the
portion away the end of each of the supportin2 elements has
at least one protrusion.

15. The fan module according to claim 13, wherein a cross
section of each of the supporting elements 1s shaped as a solid
circle, a hollow circle, an ellipse, a polygon, an I profile, an U
profile, a convex-lens-like profile or a concave-lens-like pro-

file.

16. The fan module according to claim 13, wherein the

12. The fan module according to claim 1, wherein the 20 supporting elements and the body are integrally formed.

connecting elements are integrally formed as a single piece
with the body.
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